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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] ~ 

[Field of the Invention] This invention relates to the electrochemistry capacitor which used the 
electrolytic solution for electrochemistry capacitors, and it. It is related with the electrochemistry 
capacitor using the electrolytic solution for electrochemistry capacitors and it which made ultralow 
volume reduce in detail the tertiary amine and the third class ammonium salt which are contained as an 
impurity in nonaqueous electrolyte. An electrochemistry capacitor is used as objects for power, such as 
an electric vehicle which needs the object for memory backup and high current of various electronic 
equipment. 
[0002] 

[Description of the Prior Art] With an electrochemistry capacitor, the SHUDO capacitor (redox 
capacitor) which incorporated the false capacity by the oxidation reduction of an electrode as an 
accumulation-of-electricity element with the electric double layer capacity other than the electric double 
layer capacitor only using the electric double layer generated to a conventional polarizable electrode and 
the conventional electrolytic solution is also included (B. E.Conway, J.Electrochem.Soc, 183 volumes, 
1539 pages, 1991). The usual electric double layer capacitor applies a binder suitable in carrying out 
press molding of the activated carbon particle, and the thing made to scour mutually on a charge 
collector metal, or makes these two polarizable electrodes counter through the electrolytic solution and a 
separator on an activated carbon fiber, using as a polarizable electrode what carried out the plasma metal 
spray of the aluminum, and has the structure made to seal in a case. 

[0003] On the other hand, using conductive polymers, such as oxide or polypyrrole, such as nickel and a 
ruthenium, and the poly thiophene, for the SHUDO capacitor (redox capacitor) using false capacity as 
an electrode is proposed (A. Rudge et al., Electrochim.Acta, 39 volumes, 273 pages, 1994). It is a 
common electrochemistry capacitor to drawing 1 , and the sectional view of the electric double layer 
capacitor which is a desirable mode in this invention is shown. As for an electrode and 2, in drawing 1, 1 
is [ a charge collector and 3 ] separators. The electrolytic solution sinks into the electrode and the 
separator. 

[0004] The drainage system electrolytic solutions, such as a sulfuric acid or a potassium-hydroxide 
water solution, and the nonaqueous electrolyte which dissolved quarternary ammonium salt etc. in 
organic solvents, such as propylene carbonate, are known by the electrolytic solution used for this kind 
of electrochemistry capacitor (JP,55-41015,B). Since the electrochemistry capacitor using nonaqueous 
electrolyte can make withstand voltage high, it has the description which can make energy density 
higher than the electrochemistry capacitor using the drainage system electrolytic solution. These have 
spread quickly as a backup power supply of consumer electronics. What used nonaqueous electrolyte is 
suitable for the electrochemistry capacitor of power applications, such as an electric vehicle which has 
the electrostatic capacity beyond 50F which attracts especially recent years and attention. As 
nonaqueous electrolyte for electrochemistry capacitors, what dissolved HOUFUTSU-ized quarternary 
ammonium salt (Tanahashi et al., electrochemistry, 56 volumes, 892 pages, 1988) in the propylene 
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carbonate solvent is put in practical use. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the electrochemistry capacitor which used these 
electrolytic solutions may often lack in dependability the withstand voltage and over a long period of 
time, and was not known about the cause till now. This invention sets it as the purpose to offer the 
electrochemistry capacitor using the electrolytic solution for electrochemistry capacitors and it which 
were excellent in dependability withstand voltage and over a long period of time. 
[0006] 

[Means for Solving the Problem] As a result of this invention persons 1 inquiring wholeheartedly in view 
of this situation, this cause was because the tertiary amine and the third class ammonium salt of an 
impurity, especially the electrolyte salt origin are contained in the electrolytic solution, by reducing this 
amount, finds out that the fall of withstand voltage and the capacity fall of a capacitor can be controlled, 
and came to complete this invention. In addition, it was not known till now that such an impurity will 
affect the engine performance of an electrochemistry capacitor, especially the capacitor for electric 
double layers. 

[0007] The approach of considering as quaternary ammonium halide, making carbonic acid diester react 
to the method of making an acid react to this and a tertiary amine, making the quarternary ammonium 
salt of carbonic acid monoester generate, making an acid to make alkyl halide react to a tertiary amine, 
and react as the typical manufacture approach of the quarternary ammonium salt used as an electrolyte 
salt, subsequently, and carrying out a decarboxylation etc. is learned. Although any approach includes 
the process which performs the quaternary-ized reaction of a tertiary amine, when this quaternary-ized 
reaction is not performed completely, an unreacted tertiary amine will react with an acid at degree 
process, and will generate the third class ammonium salt, or will mix it into the quarternary ammonium 
salt which is the main product with a tertiary amine. Moreover, the pyrolysis of quarternary ammonium 
salt may generate a tertiary amine. A tertiary amine becomes the smell of the electrolytic solution, and 
the cause of coloring, and also causes a long-term dependability fall of an electrochemistry capacitor. 
Since the hydrogen atom of the cation of the third class ammonium salt is easy to be emitted as a proton, 
especially to a reduction reaction, it is unstable and causes a dependability fall the withstand voltage of 
an electrochemistry capacitor, and over a long period of time. 

[0008] The summary of this invention is in the electrochemistry capacitor with which the electrolyte salt 
which uses 1 . q uarternary a mmonium salt as a principal component is characterized by being the, 
p olarizable electrode with^fttrfct i either [ ai least I a positive electrode or a negative electrode uses> a 
carbonaceous material as a principal compo nent at H^tro1^^-soliitiotL?J term for electrochemistry 
capacitors characterized by the total content of a tertiary amine and the third class ammonium salt being 
2 or less mmol/kg in the electrolytic solution for electrochemistry capacitors which it comes to dissolve 
in a non-aqueous solvent, using the electrolytic solution for electrochemistry capacitors of a publication. 

[0009] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 

(Electrolytic solution for electrochemistry capacitors) About the electrolytic solution of this invention, it 
is required for the tertiary amine in the electrolytic solution and the total content of the third class 
ammonium salt to be 2 or less mmol/kg. When the total content exceeds 2 mmol/kg, withstand voltage 
falls or capacity degradation takes place. In addition, as for the total content, it is desirable that they are 
0.5 or less mmol/kg, and it is still more desirable that they are 0.1 or less mmol/kg. 
[0010] that to which the electrolyte used for the electrolytic solution of this invention uses quarternary 
ammonium salt as a principal component — it is — quarternary ammonium salt — usually - 60 % of the 
weight or more - it contains 100% of the weight 90% of the weight or more especially preferably. In 
addition, quaternary phosphonium salt, an alkali-metal salt, ammonium salt, etc. may also be included as 
other electrolyte components. 

[001 1] With the quarternary ammonium salt used for this invention a quaternary ammonium cation, 
BF4- and PF6-, and AsF6- etc. - a fluoride metal ion [ like ] -- The salt which comes to combine the 
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anion (however, for Rf to express the fluoro alkyl group of carbon numbers 1-8) of C104-, N(CF3 S03) 
2-, C(CF3 S03)3-, Rf S03-, etc. is pointed out. 

[0012] Although the quaternary ammonium cation of a raw material makes a tertiary amine usually react 
with alkyl halide or carbonic acid diester and it is manufactured, since it is more desirable for the 
quaternary ammonium cation which is a product not to contain halogen ion, its approach using carbonic 
acid diester is more desirable. Moreover, since it is required to reduce these impurities in the quarternary 
ammonium salt used as an electrolyte in order to reduce the tertiary amine and the third class ammonium 
salt in the electrolytic solution, in the case of the quaternary-ized reaction of the tertiary amine by 
carbonic acid diester, it is also required to remove the unreacted tertiary amine which remains in the 
quaternary ammonium cation which raised the invert ratio as much as possible, or was obtained by this 
reaction. 

[0013] In order to perform completely the quaternary-ized reaction of the tertiary amine by carbonic 
acid diester as much as possible, selection of reaction conditions, such as a raw material mole ratio, a 
solvent, temperature, a pressure, and time amount, is important. This quaternary-ized reaction can be 
performed based on an approach given [ for example, ] in JP,7- 1 161 1 3,B. specifically as a solvent, 
alcohol, such as a methanol, usually uses — having — a raw material mole ratio — a tertiary amine / 
carbonic acid diester - usually - 1 / 5 - 5/1 --******[ it may be 1 / 3 - 3/1 preferably and / 20-200 
degrees C of reaction temperature may usually be 30-160 degrees C preferably, and / reaction pressure ] 
ordinary pressure, reduced pressure, or under pressurization. In addition, as carbonic acid diester of a 
raw material, although dimethyl carbonate, ethyl carbonate methyl, diethyl carbonate, carbonic acid 
dipropyl, etc. can be mentioned, it advances [ a quaternary-ized reaction ] promptly and is desirable [ the 
direction with few carbon numbers of an alkyl group ] like dimethyl carbonate. 
[0014] moreover, as a tertiary amine which is another raw material For example, a trimethylamine, 
triethylamine, ethyl dimethylamine, Tree n propylamine, tree n butylamine, a tree n-octyl amine, Fatty 
amines, such as diethyl-i-propylamine and tetramethylethylenediamine N-methyl pyrrolidine, N-ethyl 
pyrrolidine, N-methyl piperidine, N-ethyl piperidine, a N-n-butyl piperidine, N-methyl 
hexamethyleneimine, N-ethyl hexamethyleneimine, N-methyl morpholine, N-butyl morpholine, An N 
and N'-dimethyl piperazine, N, and N'-diethyl piperazine, 1, 5-diazabicyclo [4.3.0]-5-nonene, Nitrogen- 
containing heterocycle type fatty amines, such as 1, 8-diazabicyclo [5.4.0]-7-undecene, a pyridine, 4- 
dimethylaminopyridine, picoline, N-methyl imidazole, a quinoline, and 2,2-bipyridyl, can be 
mentioned. 

[0015] The tertiary amine with **** mixed into the electrolytic solution concerning this invention is this 
tertiary amine. This tertiary amine the third class ammonium salt with **** mixed into the electrolytic 
solution concerning this invention HBF4, It is the compound which reacted with the acid (Rf is the 
fluoro alkyl group of carbon numbers 1-8) of HPF6, HAsF6, HC104, HN (CF3 S03)2, HC (CF3 S03)3, 
HRf S03, etc., and was generated. 

[0016] In order to remove the tertiary amine in quarternary ammonium salt, there are an approach of 
evaporating the tertiary amine contained by heating this salt under reduced pressure, and removing, the 
approach of recrystallizing this salt, etc. In order to remove the third class ammonium in quarternary 
ammonium salt, there is the approach of recrystallizing this salt etc. In case it recrystallizes, conditions, 
such as a class of solvent used for recrystallization, an amount, crystallization temperature, and a count, 
become important. The above approach may be independent, or may be combined and may be 
performed. Moreover, a tertiary amine may generate by the own pyrolysis of quarternary ammonium 
salt. Although decomposition temperature changes with classes of quarternary ammonium salt, it is 
necessary to care about a salt, handling temperature, storage temperature of the electrolytic solution, etc. 

[0017] As an example of the cation of the quarternary ammonium salt obtained by the reaction of a 
tertiary amine and carbonic acid diester Tetramethylammonium, ethyl trimethylammonium, triethyl 
methylammonium, Tetraethylammonium, diethyl dimethylannmonium, methyl tree n-propyl 
ammonium, Ethyl tree n-propyl ammonium, tree n-butyl methylammonium, Ethyl tree n-butyl 
ammonium, tree n-octyl methylammonium, Ethyl tree n-octyl ammonium, diethyl methyl-i-propyl 
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ammonium, Triethyl-i-propyl ammonium, N, N and N, N f , N', and N'-hexa methyl ethylene 
dianmonium, N and N -diethyl - N, N, N', and N'-tetramethyl ethylene dianmonium, N and N- 
dimethylpyrrolidinium, N-ethyl-N-methyl pyrrolidinium, N and N-diethyl pyrrolidinium, N, and N- 
dimethyl piperidinium, N-ethyl-N-methyl piperidinium, N, and N-diethyl piperidinium, N-n-butyl-N- 
methyl piperidinium, N-ethyl-N-n-butyl piperidinium, N and N-dimethyl hexamethylene iminium, N- 
ethyl-N-methyl hexamethylene iminium, N and N-diethyl hexamethylene iminium, N, and N-dimethyl 
mol HORINIUMU, N-ethyl-N-methyl mol HORINIUMU, N-butyl-N-methyl mol HORINIUMU, N- 
ethyl-N-butyl mol HORINIUMU, N and N, N\ and N'-tetramethyl PIPERAJINIUMU, N-ethyl-N, N\ 
and N'-trimethyl PIPERAJINIUMU, N, N'-diethyl-N, and N'-dimethyl PIPERAJINIUMU, N, N, and N'- 
triethyl-N'-methyl PIPERAJINIUMU, N and N, N', and N'-tetraethyl PIPERAJINIUMU, The 5-methyl - 
1, 5-diazabicyclo [4.3.0]-5-NONENIUMU, 5-ethyl -1, 5-diazabicyclo [4.3.0]-5-NONENIUMU, The 8- 
methyl -1, 8-diazabicyclo [5.4.0]-7-UNDESENIUMU, 8-ethyl -1, 8-diazabicyclo [5A0]-7- 
UNDESENIUMU, N-methyl pyridinium, N-ethyl pyridinium, N-methyl-4-dimethylamino pyridinium, 
N-ethyl-4-dimethylamino pyridinium, N-methyl pico RINIUMU, N-ethyl pico RINIUMU, N, and N'- 
dimethyl imidazolium, N-ethyl-N'-methyl imidazolium, N and N'-diethyl imidazolium, N-methyl 
quinolinium, N-ethyl quinolinium, the N-methyl -2, 2 , -bipyridinium, N-ethyl -2, 2'-bipyridinium, etc. 
can be mentioned. 

[0018] And the cation of the quarternary ammonium salt obtained by the reaction (the first process) of a 
tertiary amine and carbonic acid diester and HBF4, HPF6, HAsF6, HC104, and HN (CF3 S03)2, 
Although the quarternary ammonium salt used for this invention is obtained by what is made for the acid 
(however, for Rf to express the fluoro alkyl group of carbon numbers 1-8) of HC (CF3 S03)3, HRf 
S03, etc. to react (the second process) the reaction of this second process — usually — equimolar thru/or 
quarternary ammonium salt - up to a small excessive amount, for example, amount extent of 1.2 times, 
- reaction temperature - usually ~ 0-70 degrees C - desirable - 10-50 degrees C and reaction time - it 
is usually carried out under ordinary pressure in 30 minutes - 5 hours. As quarternary ammonium salt 
used by this invention, especially desirable things are triethylmethylammonium tetrafluoroborate and 
tetraethylammonium tetrafluoroborate. the above quarternary ammonium salt is independent - or two or 
more sorts can use it, mixing. 

[0019] As a non-aqueous solvent of the electrolytic solution concerning this invention, although not 
limited especially For example, ethylene carbonate, propylene carbonate, butylene carbonate, Annular 
carbonate, such as vinylene carbonate, dimethyl carbonate, Chain-like carbonate, such as ethyl methyl 
carbonate and diethyl carbonate, Aliphatic series monocarboxylic acid ester, such as methyl acetate and 
propylene acid methyl, Gamma-butyrolactone, gamma-valerolactone, an acetonitrile, guru taro nitril, An 
adiponitrile, a methoxy acetonitrile, 3-methoxy propionitrile, N.N-dimethylformamide, N,N- 
dimethylacetamide, N-methyl pyrrolidinone, N-methyl oxazolidinone, N, and N'-dimethyl 
imidazolidinone, nitromethane, nitroethane, a sulfolane, dimethyl sulfoxide, trimethyl phosphate, etc. 
are mentioned. Especially desirable things are ethylene carbonate and propylene carbonate. These are 
independent, or may mix and use some. 

[0020] L. is suitable for the content of the solute occupied in the electrolytic solution in 0.1-3 mols /, and 
its 1. is especially desirable in 0.5-2 mols /. If concentration is too low, since the conductivity of the 
electrolytic solution is low, internal resistance will increase. Conversely, when, and it becomes low 
temperature, there is **** which a salt deposits and produces fault. [ too ] 300 ppm or less of 100 ppm 
or less of moisture content in the electrolytic solution are 30 ppm or less especially preferably 
preferably. If moisture content exceeds 300 ppm, electrochemical stability will fall. 
[0021] (Electrochemistry capacitor) Since the principal component of the polarizable electrode of the 
electrochemistry capacitor concerning this invention has the moderate electric conductivity which is 
inactive electrochemically to the electrolytic solution, its carbonaceous material is desirable, and it is 
desirable that the specific surface area for which it asked with the BET adsorption method by the 
nitrogen adsorption process uses the porous carbonaceous material 10m2 / more than g from the point 
that the electrode interface which a charge accumulates especially is large. Although the specific surface 
area of a porous carbonaceous material does not generally have ****** from the reasons of a fall of the 
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bulk density accompanied by the electrostatic capacity per unit area by the carbonaceous kind (F/m2), 
and a raise in specific surface area etc., the specific surface area for which it asked with the BET 
adsorption method by the nitrogen adsorption process has desirable 30-2500m2 / g, the electrostatic 
capacity of specific surface area per volume is large, and especially the activated carbon of 300- 
2300m2 / g has it. [ desirable ] In the case of a granular carbonaceous material, 30 micrometers or less of 
mean particle diameter are desirable in respect of improvement in the bulk density of an electrode, and 
reduction of internal resistance. 

[0022] Both the polarizable electrode objects that make a carbonaceous material a subject consist of a 
carbonaceous material, and an electric conduction agent and the binder matter. This electrode object can 
be fabricated by the approach learned conventionally. For example, after adding and mixing 
polytetrafluoroethylene, press forming is carried out and it is obtained by the mixture of a carbonaceous 
material and acetylene black. Moreover, after mixing and casting a carbonaceous material and binder 
matter, such as a pitch, tar, and phenol resin, it heat-treats under an inert atmosphere and a sintered 
compact is obtained. Furthermore, it is also possible to sinter only a carbonaceous material and to 
consider as a polarizable electrode not using an electric conduction agent and a binder. Moreover, it is 
also possible to sinter a carbonaceous material and a binder not using an electric conduction agent, and 
to consider as a polarizable electrode. Electrodes may be any of the thin spreading film, the shape of a 
sheet, a tabular Plastic solid, and the tabular Plastic solid that consists of a composite fiirther. 
[0023] A kind of electric conduction [ at least ] agent chosen from the group which consists of metal 
fibers, such as carbon black, such as acetylene black and KETCHIEN black, a natural graphite, a 
thermal-expansion graphite, a carbon fiber, ruthenium oxide, titanium oxide, aluminum, and nickel, as 
an electric conduction agent used for this electrode object is desirable, in order that acetylene black and 
especially KETCHIEN black are desirable, for example, the loadings with activated carbon change with 
bulk density of activated carbon when a carbonaceous material is activated carbon, but the rate of 
activated carbon will decrease at the point whose conductivity improves a little and effectively if many 
[ too ], and capacity may decrease - the weight of activated carbon it is especially [ about 10-30% 
of] desirable 5 to 50%. 

[0024] As binder matter, it is desirable to use a kind at least among polytetrafluoroethylene, 
polyvinylidene fluoride, a carboxymethyl cellulose, fluoro olefine copolymer crosslinked polymer, 
polyvinyl alcohol, polyacrylic acid, polyimide, a petroleum pitch, a coal pitch, and phenol resin. That 
there should just be corrosion resistance electrochemically and chemically, although the charge collector 
of the electrochemistry capacitor concerning this invention is not limited especially, it has stainless steel, 
aluminum, titanium, and a tantalum in a positive electrode, and stainless steel, nickel, copper, etc. are 
suitably used with a negative electrode, for example. The separator of the electrochemistry capacitor 
concerning this invention has thin thickness, an ingredient with high electronic insulation and ion 
permeability is desirable, and although not limited especially, nonwoven fabrics, such as polyethylene 
and a polypropylene ingredient, are used suitably, for example. 
[0025] 

[Example] Although an example explains this invention still more concretely below, this invention is not 
limited by these examples unless the summary is exceeded. In addition, the tertiary amine in the 
electrolytic solution and the content of the third class ammonium salt were measured with liquid 
chromatography, and it asked for them. 

The triethylamine of the electrolytic solution which dissolved and obtained 1.5 mols [/l. ] refined 
triethylmethylammonium tetrafluoroborate to the example 1 propylene-carbonate solvent, and the total 
content of triethyl ammonium tetrafluoroborate were 0.05 mmol/kg. About this electrolytic solution, in 
order to evaluate withstand voltage, platinum is used for an operation pole and a counter electrode, and 
an electrical-potential-difference scan is performed with the trace speed of 5mV/second by making 
silver / perchloric acid silver into a reference pole, and it is * *0. 1 mA/cm2 to an operation pole face 
product. The electrical potential difference when a current flows was made into oxidation potential and 
reduction potential, respectively. It is shown that the difference is large that it is such high withstand 
voltage. A result is shown in Table 1 . 
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[0026] On the other hand, in order to evaluate the engine performance as an electrochemistry capacitor, 
it produced as follows. 50 kg£7cm2 after kneading the mixture which consists of 80 % of the weight 
(specific surface area of 1700m 2 / g, mean particle diameter of 10 micrometers) of coconut husks 
system activated carbon powder obtained by carrying out steam activation processing of the 
carbonaceous material, 10 % of the weight of acetylene black, and 10 % of the weight of 
polytetrafluoroethylenes Pressurization molding was carried out by the pressure, the disc-like molding 
object with a diameter [ of 10mm ] and a thickness of 0.5mm was acquired, and this was made into the 
polarizable electrode. This molding actuation was repeated and the polarizable electrode which has the 
same presentation and the same configuration was obtained one more sheet. After drying the acquired 
molding object of two sheets at 300 degrees C among the vacuum of 0.1 or less Torrs for 3 hours, these 
were moved all over the glove compartment of nitrogen-gas-atmosphere mind. To the polarizable 
electrode object of two sheets after radiationnal cooling (activated carbon molding object), the above- 
mentioned electrolytic solution was infiltrated under reduced pressure, between the polarizable 
electrodes of these [ into which the electrolytic solution was infiltrated ] two sheets — the separator made 
from polyethylene « inserting - the inside of the case made from stainless steel - the gasket made from 
polypropylene — minding - the electrochemistry capacitor as shown in drawing 1 was obtained by 
closing and stopping. 

[0027] Initial electrostatic capacity was 25 degrees C, and the obtained electrochemistry capacitor was 
discharged and asked for it by 1.16mA constant current, after it impressed the electrical potential 
difference of 2.8V. After holding at 70 degrees C as endurance evaluation of an electrochemistry 
capacitor for 1000 hours, impressing the electrical potential difference of 2.8V, the electrostatic capacity 
after discharging by 1.16mA constant current was measured, and the rate of electrostatic-capacity 
degradation which **(ed) the value with initial electrostatic capacity was adopted. A result is shown in 
Table 1. 

[0028] In example 2 example 1, except that the total content of triethylamine and triethyl ammonium 
tetrafluoroborate was 0.2 mmol/kg, the result obtained about the same electrolytic solution is shown in 
Table 1. 

In example 3 example 1, except that the total content of triethylamine and triethyl ammonium 
tetrafluoroborate was 1 mmol/kg, the result obtained about the same electrolytic solution is shown in 
Table 1. 

[0029] In example of comparison 1 example 1, except that the total content of triethylamine and triethyl 
ammonium tetrafluoroborate was 10 mmol/kg, the result obtained about the same electrolytic solution is 
shown in Table 1 . 

In example 4 example 1, the result obtained about the same electrolytic solution is shown in Table 1 
except having used the solvent which mixed propylene carbonate and ethylene carbonate by the weight 
ratio 1:1 instead of the propylene carbonate solvent. 

[0030] In example of comparison 2 example 4, except that the total content of triethylamine and triethyl 
ammonium tetrafluoroborate was 10 mmol/kg, the result obtained about the same electrolytic solution is 
shown in Table 1 . 

In example 5 example 1, the result obtained about the same electrolytic solution is shown in Table 1 
except having used tetraethylammonium tetrafluoroborate instead of triethylmethylammonium 
tetrafluoroborate. 

In example of comparison 3 example 5, except that the content of triethylamine and triethyl ammonium 
tetrafluoroborate was 10 mmol/kg, the result obtained about the same electrolytic solution is shown in 
Table 1. 
[0031] 
[Table 1] 
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[0032] 

[Effect of the Invention] Since the electrolytic solution of this invention has little content of the third 
class ammonium salt which is an impurity, it excels in dependability withstand voltage and over a long 
period of time, and the electrochemistry capacitor using this is suitable as objects for power, such as an 
electric vehicle which needs the object for memory backup and high current of various electronic 
equipment. 
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(54) [»w©«#] ^ft^*/ii/3'ffl«waafct«ti*Mv>fc««fl:¥+^^5'^ 



(57) [Bffj] 

*~ AJg©*gSW^*J 2miDol/kj «fC* * C 

2. iw<icmi<Dn%,<t¥**'-iis*mi&MWi>s:m<.K 



USIfN*©ffiH] 

«a±-r assure* ♦v<^*. 

[10^95] f9JraiXtt2K8BtS©S$UbSS+*<'< 
[?Mll©l!MBfcll»PM 

[000 1] .20 
[S9J©R-r*fi3l5#SF] SSWb^+Ai' 

^jasisffiRo^ft *jBc>/c«swb¥* ♦ «cwr 
*. #u<». ^*s»«*«c^«^tur$*nsffr 

tt¥++'<&'*«:par6. sswre+f^t^tt. &a 
s-r-tasoy * -a ^7? ^m^^m^sst-r 

[0002] 

Cfi6*©Ra5] SSWb^*+/<^*<t«. {&*©#&& 30 

(B. E. Conway. J. Electroche 
m. So c. . 1 8 3«. 1 53 9H. 1 9 9 1 50 . 

t>. C©ro©^t4Sffi*«»ffi<fc-feAu-£;&/|-i, 
■C*tl6j3tf. !r-^©*CC!BSS^!rc«jS*Wr4. 
[0 00 3] g(HSS*fflt>fei/a-F**Ai/ 

A3?©K<b«jiRU*tf y ea-ji^* y * >^t© 

•5 (A. Rudge6, Electrochim. Ac 
ta. 3 9«. 2 7 3M. 19 9450 . EH«C. -« 

t>ffifi&T**«sdsja3:/f r >-?©KtH0*;n-r. la so 
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lfCfctvc. lttSS. 2«mSf*. 3tt-fe/<U-*r 

as. sasiKtt. sszwh2/<u-*ccs®3*vci> 
a. 

[0 0 04] CCacSSlire+fAJ/jrtCffiffiSni 
S»ffi«c». SSKSiUfcMcKfb* y A*jgjggs©*JR 
SfRiffii. ^ntru>*-sK*-K^©w««g«(«:t3« 

(#£685 5-4101 5^ffl) . #*f8«ffl*:fflt,» 
*tI$Wb:SS**;<i'*tt. ffirafffcitKTfcSfcS). * 

©A7d»ry^«aaiLTcsjitc#RUTi»i. tucia 

siiabs^©A9-fflja©ma<re**M-t/j»K:B. # 

*a««*ffifflufc*>©**fflLr(,>*. 

s>* ffl©#*s«?«£ ur. ^otru>*-jj<*-h*g 

56«; 892M. 198 8*) *mK$ittti><D 
[0005] 

©wmE&o t s»nt«t4{c*t* icmo. *©mh 

©SKJ4TS. 
[0 006] 

[Sffl€:»*-r4fcJ«)©^e] a>a>*iu 
^«CSW®fiS3(E©»=iaT5>RV0=filT> 
iCitCiO. iBffiE©iBTRaf * + '<fi'*<Dg&fiT 

«CSSUlfflaffl3>f r >^©ttfiB{CS5»*^it4C<!:tt 

[o o o 7 ] WBafciurffli^ftsfcraisr;,-*- 

9 AJa©ttg3W&SBS;tt£4 LtB. »H«T 5 >«CT 
K*SlCS-ttraEH»r>*-^A^-5-< 

vtc^syxx-f^^jacjif-cKKt^x^^^©^ 
*«. c©»Hafbsj£*JS*«c<ffenitt*>o/cJs^. * 

®t©St=18T5>«. <XX.mV®£5LfcLT®EMT 



C3) 

3 

iooo8]**w©eg«. 

•■«Mt*+»><t'.*«wiH* 

[000 9] 

*S0D*8&*ng*i2 mm o l /k g«TT*S C tifi&B 

Sff'tt, 0. 5mmol/kg WTT**©***?* t, 
<. 0. I mmo l/kR«T-C**<D*JECC»*lx 

[ o o i o ] *mxD?mmicmt,> *>tiz&t8s\tmvs 

>*i9A&£ji)ir. 6 0fifi%fcLL, Jf*0<«9 0 30 

fia%«±. fSKtti ooffia^swr^. -e© 
toon] *iswecffli>6h.ssteg«7>*x'S>A£ 

it*. grH«7>*x$ A* BF« " . PF 

i ' . AsF ( " «OJ:9tt7 v<t&JS-f5t->. C l O 
, \ N (CF, SO, ) , " . C (CF, SO, ) , 
" . R, SO, - iiS.li. R, tteSR»l~8©7A:J- 

sffl*»§r. 40 

[0 0 1 2] m&OWfM&T'^-V&ijf-Xl'^ m 

l>. Site. «W*«t>OS3»TS>SOf»=ifiT>*i 
t&7 a >> A«WD C t\ fc©*««j£fi« 2 # S C £ 
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[0013] 8Ki>x;*f *<cj:**£tt7 5 >©ISB 

i. coseH8Mfcsit«. vtxumwi - 1 1 e 1 1 
3^^m.s&t&<o^m^ctmoxrr^ct^fiv^i. jut 

-iwm^btx. Km^ast. sr=«7 5>/«Ki/ 

xx?;UtfHr. l/5~5/l . »*K«l/3- 

3/1 rao. Ki&auti*. as. 20^200-0. » 

S KK3 0~1 BO'CC**. SfcEEfltt. Sffr 

[ 0 0 1 4 ] s/c. «> ^-^r©MttT**0=«r 5 > 
>. xfAy^fm>. h -n -^ae*rs 

>. h , ;-n-'/W7 5>, hU-n-^^^WTS 
>. yxfji/- i -^atJi/T s >. r h -5> ^JUx^- 
U^i^S^CMSgtrS^jg. N->^JUtO'jy 
>. N-x^JUfD 'Ji». N->^*t^yy>. N 
-x^PtT^'jy^, N-n-^WtMJJ?/ N- 
y^;U's*-^y^u>^s>. N-x^i/<s*-^y?-w 

>. N. N' -i^>?-JUe^7^>. N. N' -i?x^ 

1. s-yryei/d'n (4. 3. 0) 

-5-y*>. 1. 8 -i?71ft^*0 [5. 4. 0) 

>. 2. 2' -wji?A,t&D£3SK^? amansiam 

7 s >a^t*^if * c t arc* 

[ooi5] *»wfc^*ss»«*(ciiA-r*tsn©* 

4»H«7 5 XiaS^HMT s >r* ») . *»W«c«i 

mwffii'tcjaA-r 5tB*i<Dasgr=j»7 ^> Aia« 

K»=«r5>«JHBF. . HPF. . HAsF. . H 
CIO,. HN (CF, SO, ) , , HC (CF, SO 
, ) , . HR r SO, (R, tt^3R»l~8©7JU*p 

[ode] masir -j*-*) j*&tp<z>M(Eigi7 5 
&i8«i©««. a. awaa. ®®s<D&mw&K.rj; 



5 

[ooi7] matar 5 > i ^ffit^x xy-)\,t <djs£cc 

£ 0 *?*ft*Sie9«7 >*x? AifiO*** ><DJW*W 

T>*~£A, h yx*A*y*jt,T>*x$A % f*h-7 
X*Jl,7>*x9A % ^X*Jt^*;U7>fcX$A, 

n-^oe^r^-^A. h y-n-^^y^r 

-tf^iUrv^x^A, SJx*;M*;t,- i -^atr 

A, N, N. N. N' . N' . N' — >*Vj**)\,x.9- 
UV^TO^tx^A, N. N' -^x^;U-N. N, 
N' , N' -r^^^l/X^U^r^^e-^A, 
N. N-^y^trD 'J^i^A, N-x^;U-N-^ 

*jutrny^x$A. n. N-^x^jutray^x^ 

A % N, N->?y^;i/ fcT^y^x^A, N-xf;b-N 
-y^Utf^y i^x^A, N. N-^x^n/tf^y^x 
9A. N-n-^JU-N-^ *Jl/e^y^x$A % N 
-xf;l/-N-n-^^'J^«)A % N. N-is 
M*J^*irjt*U> A. N-x*;l,-N-y 
*;l^*1M*UW 5-^A, N, N-^x^jK^ 

A, N-xW-N-^f^WJx^A, N-^ 

;i/-N~^^;i/^r;UjM;-r>A % n-x^p-n-:/* 1 
WWJiiA, N. N. N' , N' -f-h-7^^;U 
t^^x^A, N-x*;t,-N, N' , N' - h 'J 
^JUtr^^-^A. N. N' -isX?)\,-N. N' - 
i^*;Ufcf<^x«JA, N, N, N' - h 'Jx^- 
N' -y^tf^^x^A, N. N. N' , N' 
h^x^t^^^x^A, 5--rf*ib-l. 5-^7 
tf*S/*n (4. 3. 0) -5-^*x^a % 5-x* 
)l-l t b-isTyVistU C4. 3. 0]-5-y* 
x^A. 8--**JU-l. 8-^7tft^*D (5. 
4. 0) -7-9>fH2x£A, 8-x^;U- 1 , 8 - 
i>TWU>?U (5. 4. 0D -T-^^r-fex^A, 
N-^^t^x^A, N-x^tfl/^x-JrA, N 
-y^l/-4-^W75^ey^A, N-x* 
Jl/-4-t/^^;b7i ^b'y^x^A. N-^JUfcfn 
yx^A, N-xf/l/tD'Jx^ N, N' 
*4 ± % N-x^Jl/-N' -y^K5^7 

y^A. N. N' -s?x?jW3?:/>/9a. N-y^ 
;K/'Jx^a, N-x^;i/+yijx^A, N->^;l/ 
-2. 2' -e^y^x^A. N-x*JU-2. 2' - 

[00 18] *0T. SIZ&T Zlst&Mitxzrfrt 
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<drz (m-xm) tCcko»%n/tmE3«T>*x^A 

ffi<D*7**:/£HBF« . HPF, HAsF, % HC 
10. , HN <CF, SO, ), . HC (CF, S 

0, ), % HR f SO, (fcU Rr O09Rttl^8O 

1. 2<»figffijg. kjcssis, a*. o-7ou »* 
io L<ttio-5o-c, racing. 3o#-5B$ra 

x^At&i or. oocoti, h'Jx?*jr** 

T>*X-> Af K7 7 Jl/^D*U- f Mf >7X#^ 

T>^ex«>A^h^7;i/^o#u-hr**. 

[0019] *«WCCiSa««}S<D^7tcjgat£ l-c ft 

20 K ^xU>/;-jK^-h^5Stt/7-^-h. 
*;Urt-#*-K x^;uy K ^x^ 

■JJk ^i/^oxh y;i/ % ri^^xh y;k ^Ki^7 
■bhxhy^ % 3-^ h*^Pt*xh«jl^ N, N 
-^^^JU^;UAT ^ h\ N, N~^y^;ur-fe hr ^ 

N, N' -^f/MS^/'J^>, - hay 
30 *> % xhux^>, 

*l/t><D«, x^u^-^-hR^Pb'U^- 

[oo20] mmmtptc A«>*»Ho^wa«, o . 1 
^3^/y ^ h;u^a^r*o, «fcco. 5-2^1/ 
/y ^ hjuw?*0i>. iss^r^^i. «»fg<o^ 

40 «ft??ffi^(D^*g«3 0 0 p p raWT. 0 

<«100ppm«T, «#CCW*U< W3 0ppmaT 

■c*^. ^7ka*«3 0 0 vpm^m^L^tmmtm^s 

[0 02 1 ] (S»{t¥**^i/*) 

50 sm®nzm^2>cttfi&$Li t > 9 iw&m&mmo 
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^c£93}^^^>fctfc3lffiS«3 0~2 5 0 0m , /etmt 
L<. #«C. tt«BSffl*i3 0 0-23 00 m' /*©« 

(0022] &JRSt«JB*£tt4-f 

CT-«c£*fifflNrc*-s. Mitts, msmmntraf- 

SSSMmb.***. 7*y-;H3ttg«?©><-f 

4fcwt8-c*a. ««&*m>rissRs«)H4/< 
-f > #-*«tei/t#&t4sffi4*-s c t *> cofire* 

[002 3] &'%m#icm^e>tim?§mti,x. 
s&u. ffitt^©s®s«c«koa*,**i. £-r**4ffi 

5-5096. fttCttl 0~3 0%fifi*l#5lEtA>. 

[0 02 4] 'W>yHMteUCI*. #y^h97;l/ 

-. ti-rt/r->U3-^, ij<«;r*»;AM. #y-fs 

4>&< 4 1> -«*J!H> *©**«* 0t>. #IMB«:<**tI 
£«t¥* + *©J8iS<*tt. sa{t^WSC«t^»«c 
i5^t4»«*n«J:<. #(cSaffir*«>©-C«!5c(,»*i. 09 

>3r;u*i*D. ©ffirtt. X^>U*. x ffil? 

fltt©m>*m*J»*0<. 13KIHS3*l5fc©-a«t 
MittS. #Vx.9ls>P#V7axi,>ffim<D 
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[0025 ] 

(fStSMJ OT{cSSfcMtc«fc03mE*M(c#«*WCC» 

sir *©gg*t8*.&i>iK0. e*i6 

©fgJSMKJrDPBffiStiSfcC-Ctt&t,*. S^ffi 
«t"©»Z«T 5 ^aCf^HfiT l/*x Afc©SW¥tt 
iU*>ti7 -r -icjJOiBeoTJlttMfc. 

MttMl 

:/atfu>*-#*-h8i5Kc. l. 5*ju/yvh^ 
©IBSUfc H y i^iw^ >*x-> h 
10 ai|iU-h«:S)»L-C»A:S»*©hyx^AT5>a 
tfh yx^^TV^-^Af-h-rT^ajJfU- h©Jg 
SWSttO. 05mmo l/kgT*->Jk. C©«»ffi 

StCffifiiU «B/iaS^SJ«S*#RaS4Lr. 5mV/ 

t*©*s$iag-c*E£2*m>. mBSsstsccttu ± 

0. lmA/cm* ©^#iiltofcB$©SEE**ft.ett 
IWt«{4. ilScSfiUl/fc. *©£#*;* l>*im>WS 
E-C*SC4«r^-*-t>©-C*4. 1 KijV}-. 

[ 0 0 2 6 J *Af*4 fC©ttfi6* 

20 ^«-r*/cj&. ;x©j:5«cfmLfc. 

17 00m* /g. ¥*!3tftTS 1 Oym) 8 OSS96. 

0Sa96*»6«CSiS^g)*ia»O/ca. 50k 
g f/cm* ©Btt -CfilUEfiJS? L/ "CitS 1 Omm. mZ 
0. SmmCnStftCfiJag^fi. Ctt*#ffit$gg4 

i/fc. c©fij^i»f¥*«»)igor. i^-©«fissvjg« 

?fi(**0. lTor rt[T©Sffi*. 3 0 0"C-C3^W 

»»a©^tsc©»ffitt*e» umst 

fSmm ^. ±IB©a»K8t*«EET'C«S$-SA:. S» 

»«r«s s -n/t c n 6ntsc©»ffittaffi©ia tc «k y * * 
i/>8t;<i/-*t»*, ^f->u^W^-^rt«c«}<y 
^Otl/^fi^J'v h*^0T*>l/»itC*C4fCJ: 

[0027] flJJ8#SSS«. »6nfc«»^b^**^- 
^*{C. 2 5'Cr. 2. 8V©*E)&EIUniLft:a. 1. 
1 6mA©SSfiar»SL-C5R»fc. SSl^k^*/"C5/ 
40 *©dHA.i4H E ffi4 0Ttt. 2. 8 V©®E*En/jnt>4)W 
6. 7 0X-C1 OOOBmmLtdk. 1. 16mA© 

s«ssr»mu/ca©»ssfi*fflij5eu. *©ffl4»«w 

1 tc^T. 

[0 02 81MMM2 

iusmi«c*ji»-c. h yif*7 s^jftVH yx^r 

moo l/kgr*^/t«^tt|g«l©«»fffl[«:o(,»-c» 

i *c>s-r. 

so HS6M3 



(6) 



b ?yjl,*a KDtggW** 1 1 mm 
[002 9] tt«Wl 

i tern?. 

*afitt i -.: l vm^tcmmm^iaamtmrno ■- 

[0 0 3 0] tfcttffl 2 
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h 57 JU*D#U- I 0 m 
1 KJfif. 

3OK0D5 

S[{coc>r»ft:tS*«:a 1 KTjVr. 
tt)K«3 

SUfi^SKIati-C. F «/x**7 5 >RV h !/x*;ur 
>*-->A^h-77iU*cn}<U- h©^W^*il Omm 
o l/kg-C*-;>A:«W*l51«©«fWffl[K:oi>rSfc» 

MSiKwr- " ~- V 

[003 1] 
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[0032] 



[0 1 ] *I6W<D«F* W>JB»r*5««-SH=i>f= 

1 ttfi 

3 4'<U-* 
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[SWH]¥fiX 12^5^1 IB (2000. 5. 1 
1) 

1] 

a»ffi«»St{c*jt»T. m=M.Ts.>&.vmEJi&T^*- 
* v ffissHtar a -c* * c t *?$f» <t -r 

[at*#3 ] SUKE 1 Xtt 2 (eett<MttMt¥+ + '< 
WlitStttfcWtAS/ji. 

T*it*^3«ctais©«iswb^+ i-/^*. 

C*&ffliE2] * 



[»iE*fauSB«] 0 00 6 
[0006] 

3C&K<fc9. i««E0!X5TRaf* + /^iKOSJI(ST 
fc. fcfc. C©J:^«c^fi«j*i«Sijt^+i'^f. <f$ 

[*«ffljE3] 

[«iE*fai^a«] 0011 

COO 1 1] *:»W«:fflt>6t;^E3«8T>*^.^AS 
itt. 0EHftl7>*-£A#*:*>£. BF 4 ". PF 
• As Fa " f(DJ:Vjl 7Wta^t> . CIO. 
*. N (CF, SO, ) , \ C (CF, SO, ) , 
RfSO, " (fll/. Rf ttgS*»l~8©7JU* 
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